Abstract: In order to qualitatively examine the spider fauna of Bangtaesan (Mt.) of Inje-gun, Gangwon-do, 4 collection sessions were conducted between May and October of 2010. A total of 479 spiders were collected in Bangtaesan (Mt.), at 128 species of 86 genera in 27 families, and coniferous forest zone or mixed tree forest zone, characterized by the dominance of conifers, displayed higher number of species than decideous forest zone. In terms of family, Linyphiidae included the highest number of species (18 species, 14.1%), followed by Theridiidae (16 species, 12.5%), Araneidae (14 species, 11.0%), Salticidae (13 species, 10.2%) and Tetragnathidae (9 species, 7.0%). Four species, Nesticella mogera of family Nesticidae, Clubiona lena of Clubionidae, Phrurolithus sinicus of Corinnidae and Synagelides zhilcovae of Salticidae, were discovered for the first time in Korean mountains. Zoogeographically, spiders in Bangtaesan (Mt.) displayed 1 cosmopolitan species, with holarctic region and palearctic region species making up 14.1% and endemic species making up 7.8% of the species observed during the study. This shows that spider fauna of Bangtaesan (Mt.) experience northern influence. The result of this study provides an inventory of mountain spiders and information regarding the region's biodiversity, and the results will not only become useful for the effective management and long-term use of national biological resources, but will also become a highly important data for the preservation of biodiversity based on changes in distribution, time and space.
Introduction
Biogeographically, a mountain exhibits a diverse range of geographical environment, depending on altitude and slope. Therefore, a mountain includes fauna and flora which have adapted to such a range, and this is evident in its biodiversity, which includes a wide range of ecological functions (Körner 2004 ). Furthermore, a mountain's high level of biodiversity is maintained because a mountain typically experiences a low level of disturbance to its environment. Therefore, a mountain is considered a highly important ecosystem in terms of biodiversity (Lomolino, 2001) .
Globally, approximately 40,000 species of arachnids (Arachnida: Araneae) have been reported (Platnick 2012) , and in Korea, 46 families, 258 orders and 688 species have been reported, (Namkung et al. 2009 , Seo 2011a . Spiders display the second highest level of biodiversity in natural and agricultural ecosystems, after insects, and have maintained a unique ecological status. Therefore, spiderss are not only a significant component of biodiversity, but also plays a role as a prey to top-level predators in all forms of ecological food chains and as one of the most primary natural predator of agricultural or foreset pests. Recently, they are being used as biological indicators for the detection of environmental changes, such as soil or air pollution, and the various physiologically active substances they produce, such as spider webs and venom, are being used in a wide range of research and practical fields. Therefore, information regarding spiders in a specific ecological condition will become useful for the understanding of their biological function within the ecosystem, and information regarding their distribution is crucial for the use of its genetic resources. This study was conducted in order to qualitatively assess the spider fauna of Bangtaesan (Mt.) of Inje-gun, Gangwon-do.
Materials and Methods

Study site
Bangtaesan (Mt.) is located in Bangdong-ri, Girin-myeon, Inje-gun, Gangwon-do and is a mountain which borders Inje-gun and Hongcheon-gun. It touches Seolaksan (Mt.) and Jeombongsan (Mt.) to its north and Gaeinsan (Mt.) to its south, and it was designated as a recreational forest (9,387 ha of recreational forest surface area) in 1997. Natural broad-leaved trees make up the majority of the *To whom correspondence should be addressed.
Tel: +82-2-880-4692 E-mail: stkim2000@hanmail.net Bangtaesan (Mt.) vegetation, and the area also includes artificially reforested area. Jueokbong (1,443 m above sea level) and Guryongdeokbong (1,388 m above sea level) are its main peaks, located at an upstream region, and are characterized by an abundance of trees. Main tree species includes the lime tree, birch, pine and the oak (National Natural Recreation Forest office, 2011). A total of 6 study sites were chosen for the study of spiders in consideration of the geographical and environmental traits of mountains and main vegetation: decideous forest within the Bangtaesan (Mt.) Recreational Foreset (site 1), mixed tree forest characterized by dominance of conifers (site 2), decideous forest close to plantations near the Bangdong mineral spring (site 3), coniferous forest near cultivated upland between mountains (site 4) and mixed tree forest bordering grassland (site 5) (Fig. 1) . Information regarding the study sites are presented in Table 1 .
Study method and schedule
Insect nets (38 cm in diameter) were used for the collection of spiders inhabiting above ground, with the surface area of the collection site of each study site approximately 1,000 m 2 . Spiders active on ground surface were collected using pitfall traps, and for individual site, 3 traps were placed in a triangle, 10 m apart from each other. The traps were placed so that their tops were level with ground surface. The trap used in this study was 10.5 cm high, and is composed of a clear 500 mL plastic container at 8 cm in diameter. A plastic filter with 6 holes of 2 cm in diameter was installed in order to prevent the intrusion of larger animals, such as rodents and reptiles, and a plastic cover was added at the top, 5 cm from the trap, in order to prevent the decomposition of specimen by rain water. Ethyl-alcohol and ethyleneglycol were mixed at 1:1 ratio to be used for preservation to prevent the specimen from being decayed. The trap was installed mid-May of 2010 and was collected every 30 days, for a total of 4 sessions until October.
Identification and analysis
The spiders collected were determined using a stereoscopic microscope (Nikon smz 800) and provisional keys (Paik 1978 , Chikuni 1989 , Namkung 2001 , Ono 2009 ). Document by Namkung et al. (2009) and Platnick (2012) were used for species names and to take into consideration recent changes made to scientific names. Specimen collected during the study period were prepared as immersion specimen using 80% Ethyl-Alcohol and were stored in the National Institute of Biological Resources (NIBR). Furthermore, the comparative analysis of arachnids in Korean mountains was done via Bray-Curtis index of similarity (Clarke and Warwick 2001) .
Result
A total of 128 species of 86 genera in 27 families from 479 individuals of spiders were identified ( Table 2 ). The species richness of individual site ranged between 20 and 59 species, and sites 2, 4 and 5 at between 55 and 59 species showed a higher level than sites 1, 3 and 6 at between 20 and 49 species (Table 3) . In terms of species of individual families, there were 18 Linyphiidae species (14.1%), followed by 16 Theridiidae species (12.5%), 14 Araneidae species (11.0%), 13 Salticidae species (10.2%) and 9 Tetragnathidae species (7.0%) (Fig. 2) . Four species, Nesticella mogera of Nesticidae, Clubiona lena of Clubionidae, Phrurolithus sinicus of Corinnidae and Synagelides zhilcovae of Salticidae, were discovered for the first time in Korean mountains. Zoogeographically, spider fauna of Bangtaesan (Mt.) displayed 1 cosmopolitan species, and 18 holarctic region and palearctic region species (14.1%) and 10 endemic species (7.8%) were collected (Table 4) .
Discussion
Until recently, 32 studies have been conducted on the spider fauna of Korean mountains, including those by Paik (1942) , Paik (1962 Paik ( , 1976 Paik ( , 1979a Paik ( ,b,c, 1980 , Paik and Wu (1970) , Namgung (1972 Namgung ( , 1980 Namgung ( , 1986 Namgung ( , 1996 , Namgung and Paik (1973) , Namgung and Yoon (1975 , 1976 , Namgung et al. (1972, 1988) , Kim (1985 Kim ( , 1988 , Yoo (1986, 1996) , Kim et al. (1987 Kim et al. ( , 1988 , Lee and Lee (1987) , Lee et al. (2000) , Kim and Kim (2000) , , Im et al. (1998 (Lee et al. 2000) and Odaesan (Mt.) (Cho et al. 2005) . Furthermore, 128 species of 86 genera in 27 families of spiders observed in Bangtaesan (Mt.) recorded the highest number of species followed by Seolaksan (Mt.) (188 species) and Jeombongsan (Mt.) (144 species). Degree of similarity among mountains is organized in Fig. 3 , and while Bangtaesan (Mt.) displayed geographical similarity to Odaesan (Mt.) and Jeombongsan (Mt.), it exhibited a composition different from that of other mountains of Gangwon area. Spiders are typically known to be significantly affected by the mountain's vegetation (Uetz 1991) . There was a high number of species of Linyphiidae and Theridiidae in Bangtaesan (Mt.), but in the past, Araneidae displayed the highest number of species and was the most prominent mountain spiderss. Araneidae exhibits a high level of diversity in mountains, because the region experiences a low level of artificial interference and exposure to both harmful substances, such as pesticide and predators, unlike in the case of open space. Furthermore, the area also provides sufficient space for the installation of large orb webs. Review of past reports on other mountains showed that Araneidae displayed that highest number of species in 28 mountains, after the exclusion of 4 mountains of Namsan (Mt.) (Lee and Lee 1987) , Mugabsan (Mt.) , Daeamsan (Mt.) (Kang et al. 2010) and Gajisan (Mt.) . Since webbing spiders, including Araneidae, are significantly influenced by webbing space and habitat structure. Study on webbing spider communities by Miyashiata et al. (1998) states that members of Araneidae with large body sizes are spatially limited and that members of Theridiidae were the smallest. Therefore, it can be deduced that Bangtaesan (Mt.)'s spatial environments are more suitable for either sheet weavers or tangle-web spiders than the larger orb-weaver spiders. In the case of vegetation, the study showed higher species richness in sites 2, 4 and 5 than in sites 1, 3 and 6, and while sites 2, 4 and 5 were coniferous forest zone or mixed tree forest zone, characterized by dominance of conifers, sites 1, 3 and 6 were decideous forest zone. Species richness was higher in coniferous forest zone. Blick (2011) stated that dominant spider species are distributed broadly and display no preference for either coniferous forest zone or decideous forest zone. However, in this study, it was difficult to analyze enviromental traits based on dominant species and distribution of dominant species, and the study observed high frequencies of the Eskovina clava of Linyphiidae and the Alloclubionoides euini of Agelenidae, with 18 individuals and 17 individuals respectively, each at under 3.8%. Therefore, it is assessed that spider fauna of Bangtaesan (Mt.) is characterized by low level of dominance by a selected number of species and a high level of species evenness, with a broad distribution of a small number of species. However, it is deduced that coniferous forest zone displayed a higher species richness than decideous forest zone, since coniferous forest zone in Korean mountains provides spiders with a wide range of habitat space, such as the forest floor between coniferous species and various trees and shrubs found in aerial part, instead being composed of purely conifers. In terms of zoogeographical distribution of spiders in Bangtaesan (Mt.), the results of this study was generally similar to the Check list of Korean Spiders by Namgung et al. (2009) ; this study displayed a slightly lower percentage of holarctic species (3.9<5.1%), a slightly higher percentage of (10.9>9.8%) and a less than half the percentage (7.8<19.2%) of endemic species, but the conclusion of the past study that they experience northern regional influence was also evident in the zoogeographical distribution of spiders in Korean mountains observed in this study.
Four species of the Nesticella mogera of Nesticidae, Clubiona lena of Clubionidae, Phrurolithus sinicus of Corinnidae and Synagelides zhilcovae of family Salticidae were discovered for the first time in Korean mountains, and studies on spiders inhabiting a specific ecosystem following adaption began with the effort to use them as indicators of biodiversity in the specific environment (Gravesen 2000) . Ferris and Humphrey (1999) have stated that species can be used as indicator species when it has functional significance within an ecosystem and interacts directly or indirectly with other taxonomic groups. Spiders plays a role as predators which control the population density of insect pests within the terrestrial food chain and also maintain continuous interaction with other taxonomic groups by becoming a upper-level nutrient prey. Furthermore, studying mountain spiders is an important process which enables the selection of species which have adapted to the mountain environment for use in future studies of environmental changes and biodiversity of mountains.
Recently, biota monitoring and environmental resources research to secure domestic biological resources and basic data are being pursued actively. In order to understand the multi-dimensional biological environment created through the complicated interactions among mountain organisms, information regarding types, population density, distribution and habitat of organisms must be gathered. Therefore, taxonomic organization and biodiversity information will become useful for the effective long-term management and use of national biological resources and become a monitoring factor highly important for the preservation of biological resources based on distributional, temporal and spacial changes. In the case of spiders, continuous monitoring in mountains will become important data for the general understanding and use of the various traits of spiders.
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